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decreased without decreasing in-plane flexural rigidity to 
enhance operation 

stability in tyre travelling. The prodn. for the steel 
cord eliminates a 

twisting process to enhance productivity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The steel code for rubber goods reinforcement which accumulates at least two of the filament which earned out mold 
attachment on the wave which changes on 1 flat surface, and grows into it. 

[Claim 2] A filament is a steel code according to claim 1 which carries out a former to the wave expressed with the following 
formula. 

Account Y=Asin (2pi x/lambda) 

However, an A:amplitude lambda: Wavelength. [Claim 3] the ratio of an amplitude A and wavelength lambda - the steel code 
according to claim 2 in which A/lambda is settled in less than 5% of error in between filaments 

[Claim 4] The steel code according to claim 2 whose phase contrast between the filaments which adjoin in the steel code which 
consisted of n filaments is more than % (20/n) of the average of the wavelength of all filaments. 

[Claim 5] The radial-ply tire containing air which is a radial-ply tire containing air which makes a skeleton the carcass which 
consists of a ply of the radial array code prolonged in the shape of a toroid among one pair of bead sections, and offers the belt of 
at least one layer on this carcass, applies a steel code according to claim 1 to this belt by the arrangement from which the wave 
changes along a belt front face, and grows into it. 



[Translation done.] 
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♦NOTICES* - 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention tends to aim at the advantageous improvement of especially flexural rigidity about the steel 

code used as reinforcing materials of rubber goods, such as a pneumatic tire and an industrial use belt. 

[0002] 

[Description of the Prior Art] Although the property for which the tire which is the example of a type of rubber goods is asked is 
various, the road-hugging of a tire especially has the large influence affect the driving stability of an automobile. In order to 
improve in the road-hugging of this tire, i.e., the road-hugging of a tire tread and a road surface, it is effective to secure a crawler 
bearing area also to some irregularity of a road surface. And in order to secure a crawler bearing area, it is drawing 1 (a). To the 
shown belt, it is this drawing (b). The low thing of the capacity (henceforth the flexural rigidity outside a field) which resists the 
deformation produced in the direction which intersects perpendicularly with the belt side shown by the arrow is required. 
[0003] It is also advantageous to improvement in driving stability to enlarge the cornering force generated on the other hand in 
the sense which intersects perpendicularly with vehicles travelling direction to steering of a fixed input at the time of a run of an 
automobile. In order to enlarge this cornering force, it is necessary to enlarge sideslipping deformation of the tread land section 
generated in the grounding region of a tire at the time of rolling of a tire. This sideslipping deformation is deformation by the 
cornering force of the tire belt section supporting the tread land section, i.e., drawing 1 , (c). The high thing of the capacity 
(henceforth the flexural rigidity within a field) which resists the deformation which takes place along the inside of the field of a 
belt layer or field shown by the arrow is required. 

[0004] Therefore, it needs to be suitable, the flexural rigidity for which the belt of a tire is asked needs to rationalize the flexural 
rigidity from which it differs within a field and outside a field and which comes out, respectively, and such flexural rigidity is 
influenced by the performance of a steel code of managing reinforcement of a belt. That is, flexural rigidity of a belt can be 
enlarged using the high steel code of flexural rigidity, or by making [ many ] the placing number to the belt of a steel code. 
[0005] Here, the steel code with which reinforcement of a tire is presented has the technique effective in what twisted two or 
more steel filaments being used generally, and making flexural rigidity of this code high of making thick the filament which 
constitutes a code. 
[0006] 

[Problem(s) to be Solved by the Invention] However, this seed steel code has the three-dimensional structure twisted when each 
filament coils spirally, that is, is considered to be the body of revolution centering on the shaft of a code, and also in which sense 
which intersects the shaft of a code, since structure is almost equal, the rigid elevation by **** of a filament acts on both the 
flexural rigidity within a field, and the flexural rigidity outside a field. Since each filament has coiled mutually especially, if 
bending deformation is added to a code, each filament will restrain movement mutually and the flexural rigidity of a code will 
become large rather than total of the flexural rigidity of one filament. 

[0007] Therefore, since the flexural rigidity outside a field will also become high if the flexural rigidity within a field to need is 
secured with the conventional code structure, it is difficult to fall only the flexural rigidity outside a field. Then, the purpose of this 
invention tends to offer the steel code which can be fallen in the flexural rigidity outside a field and which has an anisotropy about 
flexural rigidity, without falling the flexural rigidity within a field in a belt. 
[0008] 

[Means for Solving the Problem] This invention is a steel code for rubber goods reinforcement which accumulates at least two of 

the filament which carried out mold attachment on the wave which changes on 1 flat surface, and grows into it. 

[0009] Moreover, this invention is a radial-ply tire containing air which makes a skeleton the carcass which consists of a ply of 

the radial array code prolonged in the shape of a toroid among one pair of bead sections, and offers the belt of at least one layer on 

this carcass, and is a radial-ply tire containing air which the wave applies the above-mentioned steel code to this belt by the 

arrangement which changes along a belt front face, and grows into it. 

[0010] Here, a filament is Y=Asin (2pi x/lambda). 

however, the thing done to the wave expressed with A: amplitude and lambda: wavelength for a former — advantageous -- 
especially - the ratio of an amplitude A and wavelength lambda -- it is desirable that the phase contrast between the filaments 
which A/lambda adjoins in the steel code which consisted of to fit in less than 5% of error in between filaments and n filaments is 
more than % (20/n) of the average of the wavelength of all filaments 
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[00 1 1 ] As shown in drawing 2 , the steel code for rubber goods reinforcement according to this invention accumulates at least 
two of the filament 1 which carried out mold attachment on the wave which changes on 1 flat surface, and grows into it. That is, 
phase contrast M is formed in the same wave between each filament, three filaments 1 which carried out mold attachment are 
accumulated on it, and it grows into it so that the steel code which changes from three filaments to drawing 3 may be illustrated. 
In addition, when a steel code consists of n filaments, as for this phase contrast M, it is desirable that it is more than % (20/n) of 
the average of the wavelength of all filaments. 

[0012] Here, when mold attachment ****** sets A and wavelength to lambda for an amplitude in drawing 1 at each filament, it is 
Y=Asin (2pi x/lambda). 

It is desirable to come out and to consider as the configuration expressed. 

[0013] Furthermore, the steel code shown in drawing 4 accumulates three filaments 1 from which an amplitude A and wavelength 
lambda differ, respectively, and changes, in this case, the ratio of an amplitude A in each filament, and wavelength lambda ~ it is 
desirable that A/lambda is settled in less than 5% of error in between filaments 

[0014] Moreover, in applying the above-mentioned steel code to the belt of a tire, it is advantageous to carry out by the 

arrangement from which the wave changes along a belt front face. 

[0015] 

[Function] The steel code according to this invention has the feature in falling the flexural rigidity outside a field in a belt by 
presenting reinforcement of a belt by the arrangement from which the wave which carried out mold attachment changes to a 
filament along a belt front face, without falling the flexural rigidity within a field. 

[0016] That is, since the steel code which accumulates at least two filaments which carried out mold attachment on a wave, and 
grows into it deforms into a wave easily the filament by which mold attachment was carried out when it gives the bending 
deformation outside a field, it becomes possible [ making flexural rigidity outside a field small ]. 

[0017] Therefore, without falling the flexural rigidity within a field in a belt, when the wave applies the steel code according to 
this invention to the belt of a tire by the arrangement which changes along a belt front face, since the flexural rigidity outside a 
field falls, its road-hugging of a tire improves. 

[0018] Here, mold attachment ****** is Y=Asin (2pi x/lambda) to each filament. 

It is desirable to come out and to consider as the configuration expressed. Because, when the portion of the mountain of the 
filament by which mold attachment was carried out has small radius of curvature like a triangular waveform, it is for stress to 
concentrate on the occasion of belt deformation, and for a belt to become easy to break. However, it is not necessary to be 
necessarily a sign curve, and strictly, if a certain amount of curvature is securable, it can be used enough. 

[0019] moreover, the ratio of an amplitude A in each filament, and wavelength lambda ~ it is desirable that A/lambda is settled in 
less than 5% of error in between filaments because, a ratio -- the amount of elongation when A/lambda **** a code — it can think 
~ therefore, a ratio ~ when A/lambda was not equal between each filament and a code is pulled, it is because stress concentrates 
on 1 or some filaments, filament fracture arises and the endurance of a code is checked 

[0020] Furthermore, when a steel code consists of n filaments, as for the phase contrast between the filaments at the time of 
putting of two or more filaments, it is desirable that it is more than % (20/n) of the average of the wavelength of all filaments. 
Because, it is because are easy to concentrate stress on each peak (a mountain or valley) of a wave filament, imitate concentration 
of stress and it is also in a code, if it has lapped between the filaments which this peak adjoins, and filament fracture arises and the 
endurance of a code is checked. It is for distributing stress and preventing a belt crease especially to have carried out the peak 
interval between the adjoining filaments to more than % (20/n) of the average of the wavelength of all filaments, when a belt 
deforms. 

[0021] In addition, although manufacture of the code according to this invention is manufactured by letting a filament pass among 
the wave gearings used conventionally, especially a method will not be asked if a wave with which the above-mentioned 
conditions are filled is acquired. 
[0022] 

[Example] Diameter: The 0.30mm filament was used and the size 185 / tire of 70R 14 which applied the steel code produced 
under the specification shown in Table 1 to the belt was made as an experiment. That is, in the tire which shows structure to 
drawing 5 , each steel code was applied to the two-layer belt 3 arranged on the direction outside of the diameter of a tire of the 
crown section of the carcass 2. In addition, four in drawing shows the steel code in a belt, and 5 shows a tread. On a carcass 2, a 
belt 3 arranges 1st belt 3 a with the sense which inclines to the equatorial plane of a tire at the angle whose steel code is 68 
degrees of left, further, on it, to the equatorial plane of a tire, arranges 2nd belt 3b and changes with the sense which inclines at 
the angle whose steel code is 68 degrees of right. The number of placing of a code in each belt was suitably adjusted so that the 
total **** of a belt might become fixed ** [ the kind of code ]. 

[0023] About the tire obtained in this way, after equipping a convention rim, it is filled up with convention internal pressure, and 
a crawler bearing area is measured in the state where die load of the load of 300 kg was carried out in respect of flat, and it is the 
measured value in the conventional example (code structure : Ix3x0.30mmphi) 100 The index when carrying out estimated. 
Moreover, the passenger car was equipped with the tire on the same conditions, after running the pavement way and wearing a 
tire tread completely, the tire was dissected and the fracture number of the code in a belt was investigated. These evaluations and 
results of an investigation are written together to Table 1 . 
[0024] 
[Table 1] 
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[0025] 

[Effect of the Invention] As explained above, since the flexural rigidity has a high anisotropy, for example, when it uses for the 
belt of a tire, the code of this invention can fall the flexural rigidity outside a field, without falling the flexural rigidity within a 
field, can improve the driving stability at the time of a tire run, and is very useful on industry. Moreover, since a twist process can 
be skipped in manufacturing a code, improvement in productivity can also be attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a ** type view explaining the flexural rigidity in the belt of a tire. 
Prawing 2] It is drawing having shown the filament used for the code of this invention. 
[Drawing 3] It is drawing having shown the structure of the code of this invention. 
Prawing 4] It is drawing having shown the structure of the code of this invention. 
Prawing 5] It is drawing having shown the tire structure of this invention. 
Pescription of Notations] 

1 Filament 

2 Carcass 

3 Belt 

3a The 1st belt 
3b The 2nd belt 

4 Steel Code 

5 Tread 
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